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(54) LINEAR OSCILLATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
small-sized linear oscillator in low 
vibration and low noise. 
SOLUTION: The linear oscillator is 
provided with a plunger 1 1 freely 
supporting axial reciprocation, a movable 
part provided with an axial movement 
output extracting shaft 12, springs 91, 92, 
93 making the movable part a spring 
vibration system, an electro-magnetic 
drive part reciprocating and driving the 
movable part at the resonant frequency by 
applying alternating current, a shield case 
71 housing the electro-magnetic drive 
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part and the Aable part in the inside, and S am plitude control weight 
51 reciprocatj|fcn the axial direction of the pli^fer 11. 
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' 3©tffaje«k'l, k3#/hS^i; ®HiW««5 1# *C£*J-e**K*>. a»ttMfctf**c><£#*6fts 

H3Effl^6a^ *Kta;&#^* < &S C £ left 0* IS* 7**JBE 8 1.82 ^©^0K^©Sil£^ 1 

<hbr, pjiii»©^ho--^*j:0**<"r*ci#Ri ■rfeotcJtUT, £©ti«fcERL:ci>s©r, 

ISi as. UT©*Cria«*\ *K£ ©E«9©iffcftKfr±:©S a 

[0 04 5]^c, fifHHfflMi5 1 <DftM£"HJl!jSP©SC fi**"< T £C <fc#T*S. ffi4@i|HJtS!li 5 1 OS 

«<fc9fc**<UTfc<C«t#S*U>. *2;x©lW »fc*B*C£#* -Tfttot, y-T+fu-frfrfc© 

fflBiftf 2ifi»"Ctt t 2'o©*£r*s»TOIiS±^lN tttt^Fa-^on*ft**fcrci«:ao, SSIbi 

fflM5 10titt^^O^ ; 5J:^^attU < l:^iTSC X hn-.ylfl*£©jB4*SWcHSC <t#r#S. $ 
K«©^S^pIlliaJ©#^. M©*#ir^fi* 40 JB*K"3ffiUffl©*12K:JW*W*CiK:a6« 

»S5 -1 Ktb^T , cfc 0 £|[|&te*s*» < ttoT pM ttfeSfflWIiBS 1 ©**©-»* l/-CRtfJ-* C & 4> 

«©^Fa-^©i9^*BI*C4*SpISB4&a/!E:8«)"C* Pjffi"C*D. *©fl\ ffflBflCdiliWai« 5 1 <DWW*m 

[004 6 ] ft*, fi^ffl©*fiJaifi»r«»S'&a 6:9i7t'>U-*t»iCi#t*S. 

i k -^m^tmc^mcMW}t6mmu9mb 1 kj: [o o 5 0 1 06«:fg*si 3©»w*c*ticta«*w 

onnia©se©»*4iasc t*iniffiias. * Lrfco, ccr»y-x7 3©«»iB!iiSB{cffi"r4ffl 

/c. &X§J i S^ffiiJ «r 6J 0 § A r $ if S t £ #r # »*5Httt»T«teSb. *©«tt*«©W*ML 1 *A 

* 4 fc5K:i;T*i<i i ffl^KfoCrWffiifill©*** Xm^EB 1. 8 2©?fSL 2©7 KH±©«»i ^ 

[0 04 7]H3CCf6fll45cr. CCW, tftaSBtti 50 3 1. 3 2. 3 3. 3 4^ffii©BfCx7*>^ 
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[0 05 1 ] B7»»«3I1 4RV«*ai 5©»BK: 
#|£**«*7ftl/"Cte!K 3-£3 5. 3B©^-^F 
4r-*7 lfflJ<DpWffi£&*<fc5£3-i>3 5. 3 6 

T*t<tT*, 3-£35, 3 6<b^-;l/F^-X7 1 i 

[0 05 21 1/c, B8fc7STJ:5K:, 3-£3 7, 3 
8©ttffi*7*#JfcE8 1. 8 2©fl«J:«3/hS< 
-;UF*-*7 l^eoffiHtiK&A^iCLrfe, PJ^ 
®»HK1fSC C©B#, 3-£3 7, 3 8 

i77c^fi858.1. 8 2©£ffi4«5»^fiffi#B*RW 
fttf , 7Km.ES 1.82 ©*BB«*»**C fc#T 

[0 0 5 3 ] t©a*\ H9«:SfJ:5K:. 7XX&E8 
3, 8 4*HII^^£*6CiK:J:oTfc. 

[ 0 0 5 4 ] *fc, 1 6 ©«WK»Jt'r*«i \j 

X, HHCSt«>^t-l l«i«*12IC# 
»ttf*©fc©*Jlft>-Ct>5. ChKJ:$JI#©fli:*» 

[ o o 5 5 ] t tc. n&m 1 7 <D§mtttt&?z>9i£ u 
■c. Bucs^m 2©5 itjta 
Lri>*a»«w**«ttiut:i»s. «ii2©5*>> 

©El>£IS«$-£ffl^ ^7>^+-l lfltcjEASft 

< tfc&©isi ±* H s c 4 #r * a . 

[0 0 5 61010 tt«*31 1 8 ©£E(cSttfrj-SW«: 
mUtte*), 3-£4 1. 42. 43, 44£?f&©S 

a. <&&*>©?*■), c*« 

[0 05 7 ] *fc, tt#B 1 9<DmHCttZtZ9itl> 

r. l or 6H«(Z«i* 

«f*Ci#"C*4. tit. aJWKtitSCitt. » 

•9, «Jfi3XF©fi««>HSC4* , C*a. 
[0 05 8 1011 Bfft*g2 0 ©»WK»Jt1"*«>© 
tiftl/oteO. JW»K«S*ftfe*fc. ccrtt 
7*>y + -l lfcttKffl©* 1 ;? M 1 a*W*» 
JSl/Tl»S. £Rft«JfcfrSl"C**^>yt-l 1© 
W?fiJCCS6hfc«©»««*^ y ybll aKJ^T;*; 
*<fijSS**C43&STft5. CCD«^telr>Tt, ^ 
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yyv>+-i i *«tt(t©aiit?<tjarh«, ftix©s 
a. 

[0 0 5 9 1 012 tt»3#B2 1 ©»9KC»J£T 5«* 

»4/J««4©»»ffi*3-^3 3, 3 4©=^;l/6 1 
ffi**AB58 1, 8 2©3-£3 1, 3 2ffl©^ffiOC 

tcr^ctr, *fiffiii!j^r©7 r ^f'>F**ttH0 
K-j-*ct*r*SfcOtc, £fiX©RtfK:BIU ?v 
?•> h*«ft»l/t, ttta W©Kto5@R©*****i 

[0 06 0 ] *fc, H«a2 5©WI«C»(61"*WtO 
8581, 82©3-*3 1. 3 2W©S®i^^>> ; 

+-ii ®ffi3\mmt®mm&&*f®Bi'~ts * 

1 l©fi«3&«t^ittSjai8»6«*a!6lb* 
20 ©*^»»fCilfWTC»S. 7^158 1 . 8 2©3 
-£31, 3 2ffJ©iSH4^7>^t-l 1©I*#I«I*B 
ffi£©*Baft&{ffl©HBtt, ^>^+-l 1©«* 
WWBKWT*. *X«58 1. 8 2©3-£3 1, 3 
2ffl©^®©{iM^HT^c4^j:0tf-pTfe , 3, « 
^9 l^il^ai^t^r^r>H^%»^^«a^ 
B. *3>S>*-1 l©H*I*I«iff«r*^BBifi8 1, 8 
2©3-£3 1, 3 2M©«ffifl[** s e>, 3~£3 3, 
3 4«J©JBffiW*Ifil«:-f 6 L/t&ar S<fc 5 ICBHIOT 
*fca»C. Bta9 ltSHASWAK^-ff-Vf* 
30 %IWi€S»^6CB, ^>^t-l l©?*^^®^ 
*^»E8 1. 82©3-^3 1. 3 2flH©*ffi(4H* i 
6, 3-^3 1, 3 2fiijCcre > U-C{4gT^^0tc!ig 

[0Q6i] chit f4^>h*w#astit:^&i\ 

■■BtaSftS^Ctt,- olBiSWOfittJiaaS* 5 , KfefiftlS© 
^M«» J: 0 »l»«««:1'*i-c L 1 9 c t &*> & 
it. C©i9fc. *XBE8 1. 82©*ffl£^>^ 
+ -1 i©||i*fS«8ffit©tBJ*W&ffi«*HSpl/ , C % m 
IB«lBIJ«:«ir*f s -rf , >b*** «fa8 1*B*>* 

[ 0 0 6 2 ] a/c, «fc9 2Rt;B*a9 3©tftaSSCC 
*rt--&«ta9 1 ©Kta3@K%BBbr, 7 X^58 1 . 
8 2©3-^3 1. 3 2ffJOS8ffitC*f-r^^ ; 7>^l-- 
1 l©**rt«m©«S*»attB*KHLTfcJ:C». 
[ 0 0 6 3 ] HI 3 RtfB 1 4 BS»*S2 2 ©^^CCM 

-£3 1. 3 2ftJ!®£©rB l ]©*7 : * 1 > f ^*@IE*lflJ 
50 K*JWT>ft-il/tl^. ftte, SI 4 (a) BH1 
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3©A»KiIfcJBB3*5>y*-l 143-*3 14 (DimbX^h. t©*§£. n-f ;l/«toT**tffa9 1 

oMSmm Sl 4 (b) «B«KB«:*»tfa^5> B. ^5>s?+-l l©#£flKttfc**»JW5*:» 

ltoiMiB**. ai4 (c) r&<. **ian*«K#-3-c. ^*©*oi«a o 

Htc«RBic4i»*^>s?*-iii3-i'3ii© t^>s?*-i nc4«.*tor*D. H^flisjwi: 

ttWB«**L-Cl,>a. COi«. + 1 »?4<. lfli9©/Jvftg©*©ft«II16MS&£4*5 

oxha-»ffiBKJ:'9"C^5>s?t-i 143-*? rt*. c©b$. stE^«c«>tffett*S-3c4*6. 

1 4©fffl©iT*+ » ^MfflBSflHK4*»T»k1-* <t B»SW«HWWtt»K**>**C irSKKO^T 

c4#-c**fe©-c*9. assttiifcKiiigsatii id [0070] h22». it^2 6©iswtc*tic:»-r5FJ 

[0064]^15. HI 6tt»*51 0©»?9tC*flS 2*-5-©ffiffllll^l6]tcS3#rSiit>Ktt 1 24©»JS 

T*k©T. 5/-;vf*— ^7 i©rtBKs«w««5 .a©**s*6aKsaff*s*a#*E#8'&«*.stt 

l©8»*»<#-f F724«tra>S. @16K*f *»8 7"C**. Hfttf8 7 tt^T V >*"C* 0 . *© 

«fc5tc. c<D*f-f F7 2B. SMtWltt5 1 MKttfcti 2*jraS#4fe»©£iW«*t:i.»4. 

fctt^r6llBflBE3flJ&©l'-;WB!t*7 2.b*«*l9HC^7 "' [0 07 1 ] *1 2 4H*W8 7 4©***>©rt*S* 

4Fafcfc3a*TS^7 2a#lB*6hTl>*fc©T SOET4Ci*i-C#SJ:5ttft»8 7B. f*12*S» 

b-jUSPt*7 2 b#. SSP7 2 a«»^-CHKrfi T ft«*»CI*«IEJE?ril«»«L"Cl»*. 8 

'©*fc|BeS*i"C*9-f F"C*SO"Cl/->l«»7 2b 7«Ml/Ct»**l 2©J«Bc»l/C. 3l!#SI5. tft 

#^Stifc««WWi5 1©«tt*ll!l±-r*C4*«r 20 to%|«W87©rtat**<1-SCi«:J:»J. H12 



[0 06 5 ] Ctltt. H6WW4l/Ca<f*|fla«ft» ft** 1 . ilZ^fDWtt#*3<4*onil 2©S 

fcig£. !S^©A5>X©I«jH-C®»WffiI«5 1MU *I£*t<lK9ffi-rci#-C£S. Sfc&K:. Ml 2© 

««fciaiia«*tftofK»»*#o-CL*5Ci*J* fl««c»l,T. *Sl*8 7©rtS*'JvS<r«C&fcJ: 

0; C©l|ICH««MW«+»»6t»&l»CtK&S "3. #<f F©»B**»K**'< HSW87 4 

AS. MMM5 1©M*tf4F7 2rlft±r&e4 ttl 2 4©K8tfjfc*#< &S©r. Ml 2 4$4g»8 

•C fi«W«i5 1KaHWaci«BMb*S**C4# 74©JW«"C-«fil«S*l"CL*K Hi 2*6K1tt 

T . #So , Sh*W**i^S<a*. C©J;5tc v H5SW87©rt 

[006 B1VHMM5 1CDMB. Hi7K5VfJ: a*30IT*C4-C. Ml 2 4H3W8 7 4©«fc*j4 
•5tc WMWWI5 145/-AF*— ^7 14©WCE 30 SOU/. HI 2"©8Mlt«»r*C t#flrtB4&5. * 

W*«*j9 3*«»4f *C4KJ:-»-C«.»±f4C *. JWtaSWS* l/Ctt. 8 7 OrtS4«H 



[006 7] tfc. H18«jS-r«t5K. fiOM9«5 *©3§@»©**§4gOrf SC 4fC«fc'3 . f*124tt 

l©rtS5CCttl 2{C*fb-C.^7^ Fgg4ft*^7V> SW8 7 4©J?J&fr©*#;*4£S**<fc ; 5K:L-CfeJ: 

^5 2. 5 3%Stf*C4-C. ffl»tS±4H-3-CfcJ: <r>. 

t». ft*. tffcSWi 0'-C*tfta*JlOfc»^£tt. «c [0 0 7 2 ] ®2 3B. «#«2 7©»J!H:W*&1-S« 

Bfa*iJgIb4l»<C4K:«i: H 1 9 tCiS* «fc 5 Sr/nUTteD. 1 tcjg&sn/fctt 1 3 4 

K. tffagp#©5*>. lKHa**HS**i S3W4W3W8 9*. SK8# <HwlM*> 



wU-CfcD. CC-CBfftl 2KHWfc*l 2.a4->-.»U ft-Cfc<3. WHHB«5 1 K»^WB»"C*>o. *©*« 

F*-*7 ltcStffcgS»7 1 aKff^S'-l*SC4-C. 4>iI&Lfct,>. T&fot, Ml 3©SStt. ffiSMMl® 

ftl 2RCW>{>+-1 1©*B9©6IS4«MI/C »{c^>i?t-l 1 4SWWW5 l#««fi-3lr»fc 

ccA^Kflwwsci-e.'JFWtdHOoais Hi3*««ww«5iK«*oai»ajs©fi 

[ 0 0 6 9 ] ® 2 1 »ltt8R2 4 ©*WK*fl&r *>$4 [0074] ftStt 8 9 tt, ttSW 8 7 4PHRK. N 1 

^trfcO. a^*tf*ar*4tf*a9 1©-«9 1bt 34©««***l«i«E»cagir*JWW3SeH*at« 

i/-)UK*— X7 lKHOJhABtU «fa9 l©flfe« *Tt>4*«. -en«:}J0^-C, C©l4§t78 9KB. Ml. 
9 1 a^5>^t-l 1 KRC<B0.±»H£Ofefc 50 3 tWf *3tWW)JWK. n]i&S15©a«SfJ^|S]«:M 



TSei4-Cft<. H3tt8 7©rtJSHK3Si@**i»*. 



[0068] IE 2 0 Bi»*3R2 3 ©^BJ(C*t{DT 



40 1 1 tmmmw»5 1 4©pa«:swci,»s. . 

[0 07 3 Mill 3 B. + l/cWK&giS 



% 
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2»faT*4tffc9 5*. f6£tt8 9£jIill/-C:/7> 
ECRtt61vCtr>S. 

[0 0 7 5 ] C©Wctel>Ttt k tfta9 5*30, $4£ 
» 8 9 <D tf fa#A?L fa 3 oR» , 1 fflO?L«: 1 ®<D \t fa 

fa9 5*2fl/cW(CLT, *<02ffl©{*ta9 5*lfl© 
afcBiBStf*J:5«cT*i, 2ffl©«fa9 5H±*«te io 
El»JcfaDh*C**^l», 1 
H5 1 £*sjaKiMBre*&< ftSOfcteih-TSfctire 
*fc/2«D«fa9 5*. th*h«OBfa*PA 
ILJCiBIS*fc«^. 2 «©ttto 9 5 rtt. + 

[0 0 7 6 ] -J:iB©J:5K:, *[|gW8 9itffa9 5 4K 

< ft o , wiirwoK«*BU«r* * (biumc, m 1 20 
a©]MfHaft5 ss^<fco^t<i- 

[0 07 7 ] l»#S2 8©i^ccj#j£-raw£ u-c, 0 
ijc*r»«wwi5 it. ttft^©SB»tm-c*«i> .30 

5 1 tJWfcTSCi'C. S/-J^Ffr-*7 lrtWWTC 
Tt>*. t©»^ ^tsfJ®S5 oltt 

[0 07 8 ]$/c £tSH»tt5 1 ©■s&JtK&stc 
r*ffi©«il>rtt, SMMM5 i K«Wt«S"rs 

*r&E£frfc:J:0, v-;UF*-*7 lrtteRttrte^fc 40 

©#££T h Wl ifi ^inUOWSMMc fmZRl* S ft ^ 
.fcSfc. *»3-f;l/taIIWi*Rl/TRRb , C*J<. 

[0079] stsMffliis 1 ©s**i«ssafc-r*3 

iKIE5 1 b*RWSC4*>*3. C£>*£SB5 1 a<b 

a®?L5 1 b tc j: 0 , sb«hs& 5 1 oms^^t < u 50 



^§§2 0 0 2-1 9 9 6 8 9 
16 

te^H^tt, SiML5 1 b*/N/C+a»5 1 aCctbm 

©**ft*»fci/.<.»tt**aAuraa?L5 1 b*g 

tf««fc<, SKRRt'hS < Lfc^Ji^tt. *£Sfl5 1 
afcfiJfcffiAtfr* am«cLT*J»BJ:lr>. 3 
S»J:0Jt*©^3ft«**^Ab*a?L5 lb£gtf 
tf, J:0<HHfc-r4Ci*i^rt6ifti. 
[0 08 0 ] 02 5tt. lWW2 9©««CSW&r*'« 

aM-*jra*L5 1 d*R^/cto-c*i. &fSH»S5 

frTOiS 1 45/-*F*-a7 1 ^©SIKficEBBStia 
J^KUT^ftfrfS- Tftfc>*>> BHMM5 1K« * 

[oosiitct. skimms 1 oaasw7^^m 

iITS«iI?L5 1 d*. &tHNatt5 lfcRWfc©?* 
»S»S5 1*««W"4IB«:B. »H«lfflI«5 10 
-«MJ«:SffiOfcffi«3&sKffl?L5 1 d£3MbT v fifeffi 
IBR:«M"4. cntc<i:0, 9IMMM5 1 

[0 08 2 ] 02 6», IWW3 0©«B«:«Bt'*#l 

^ 0 H2 5«cmr«Bcfct»"CRWUft:J:5K:, BMHW 
115 IB. *©ffiWUBi©IB«:. ^-;i/F^r-^7 lrt 
m>^^ht&Vi^ixm}^ri^ 0 Sfc, BUM 

ai^5 1 issnec, 1 1 ^^c^affisa© 

;bF*-^7 l«cJia?L7 1 b*R»*t>*©r, SH 

$ijws5 i t^v^^-i i3waaaaw-*4, *© 

^u-i^rtt^taftKfliAOr**©^ SHIN 

s c 4 3*j-c t , pm«Rtf««wflWi 5 1 oamaiitio 

nX3&syhS<ft0, ffl*©HB*** <«cim 

[0 0 8'3 3H27«, 11^13 l©*WK3frj£T5W 

2^*-F-caflBW"*l», tttofl 2*«i/-^F^-X 
7 lCc»L^tttft*RBfi. 5/-Jl/F^-X7 1tt 

E^1-S7-f--F^»^HB*ffi^"CWW*fT9»A 
a»*J2**-F^6, pJ*»t»HiWW»5 1 t^H 
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2©^Hj.^9 2 ai^-Jl/F^-*? 1 4£5$14f£6 3 
•C»»L-Cl^©"C k i;fc j e-F'^»fTbJ:3fc*a 

fc9 2©aafitt©»Wifc^ ljjW-F^OWT* _ 

[0 0 8 4] a*>, ccrd «fc#B£bT. 5¥tt# 

$b;ta§£, 2&*-F*61#*-F'^TbJ: j 5£ 

l**--FMHTbTb*9Ct#*6. ^Ct, 5St4 
#B3£bTtt, BfS6Lh©Wtt****"S* 

[008 5 ] H28tt, f»*H3 2CD»5l«c»J£«« 
2Rtt« (HT, RftS8 5b), S&SB8 5 c ttm 
So Etft958 5 a*^7>^t- 1 1 fc, BtftS&8 5 b 

tmssmmb i (ctac±ftsttsh, «»«8 s c# 

[008 6 ] y >2 8 5K«.»tB. Bltt»8 5 a LW> 
tf»8 5b#, 2/-;l>F*r*7 lfrcSSKHSS^feSS 
j£358 5 c fc+iWC U-CH Offi*/ctf J*»*IoItCliftr 
t©y>*85«:<fc9, K«S8 5a, 85bK^ 

H5 1 tc J: SUttfrffl bftffltf J: «c 0 , fitt 30 

- F & C 4 £I»±T S C i & S . 

[0 0 8 7 ] 6LL *}W©J^ttSW©JI5»*KW b 

[0 0 8 8 ] 

u-*-c*->r, ^i»aao«*»»P»i. y-7*f 

- * 4 c 4 #r # , 'fiWBWW JflolHlbS ***** 
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[ o o 8 9 ] *fc. niiiiaatffiww^* 5 * Mtttar 

S*SnISiS|S(Dtitt**fT^tfib, «tC««««i©«tt _ 

[0 09 0] S2tffc©tffc5£&^ »lRtf* 

3 tf ta© tf iasat <t 0 *.* < ttitat. *J«>SB©* F o - 

[0 0 9 1 ] *fc. S*BWW©8»*l»itTifcftO 

ww»±*a**>K»htf* (Rfia©aattfe»Wbr!R 

[0 09 2 ] *fc/ 3^;W*far«REt* 

4 4 «> K , JMIW«®ll«*^«ra©>»«t 0 < 

[0 0 9 3] *fe, tf*ia*f*. »i*ar»JStrS4 4 

[0 0 9 4] SEfc.-'Sr-^*, 5>ft< &f>WBin*tC 

KHTaa^^***^****' 7lc^55SO^S07 
%H±r*titt. ««W*3WK<. b*tS8»B»b^ 

[0095] *fc, pj»»«:**)&SB»**Jins-tts« 

[0 09 6] y-X«:nT*«*<»H4&*— * 
[ 0 0 9 7 ] (iOHKB4»**att«:«jaT 

htf, .^<oft±tWtabr"©a»Bh**<Tc4 
[ o o 9 8 ] t ft, pfttsp(c«Ksn/ca©"5j«)8B*s: 

[0 0 9 9 ] *fc, »««a*iB«3-&SiS 

[oioo]*fc. pjsb^c, «a»«*fi«3-&s» 
[oioi] tfc, «a«ieaffi;«^a<!:b 

3^tt»©»lfc^cc^/ci*o?a«»*^y ^ F*cJ= 

[ o i o 2 ] *fc % PBWJtt, *©aa«*iqjwttisstc 
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^r>h*££tfOKT4C4#?t, BBJRDRH-* 

[ 0 1 0 3 ] *fc. t»EWmll»©»HBi«Ha3T^© 
■ fiJ8B4®*+*:7fc % «IEH*toO©H«*W:W 

$ tfr jUXtt 4 4 1 KH&Bft fcflSfcfrto* 4 c 4 
#~C*4 0 10 

[ o i o 4 ] *fc. dosKiaw-r *a<ssud#a* 
• [ o i o 5 ] *fc, B*rtH**aeB«o*aif n«. 

HR»W*8ll»tt*£* 4-r4C4&<fT5C4tfr* 

4o 

[0 10 6] *te, m^aSPKl^-rSr^x^h* 
K|£ DT , *#J»5©* 1 CD 3 - 2«J©*B 4TO&S© 

ffiSE1-4C4#oJJB4&4. 
[0 10 7]*fc. f4**©tt£fifc3aS'f44 4i 

*M»r4c4tfiij«4&4. 

"r*, HB*ttfcS#4c4**Rjtt4fe4. 
[0109] *fc, &iHM9(££. ^(DSfi^ifSaiE 
4&4i5JI5Jffi-r*itf. WMWfe*iMC«cTaci*-C 

js«*iw»T4c4#^4tt£. 

*ar 4M?LtR»titf. ?»raKtFBBHWB©fi 

*<T4c4#*itB4&6. 
[o 1 1 2] tit. ^mmvm&mmm&mm 
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